Good news! There is a growing body of credible evidence that can support design, including new and exciting research in the arena of design for health environments, some of which appears in this peer-reviewed journal.
I am a longtime advocate for basing better design decisions on evidence from research and practice (Hamilton, 2009 (Hamilton, , 2013 . I am pleased that there is a growing understanding of evidence-based practice in the design community, yet many make the mistake of assuming the evidence represents an absolute of some kind. I try to have design students and practicing professionals understand that application of the findings from research or other sources of evidence is rarely direct. The majority of design-related evidence in the world of complex environments must be carefully and thoughtfully interpreted for its influence on each specific design decision.
The majority of design-related evidence in the world of complex environments must be carefully and thoughtfully interpreted for its influence on each specific design decision.
Architects and designers would like to make claims based on the results from studying their successful completed projects. Unfortunately, there is a problem with assuming evidence from their projects and environmental studies can offer results that meet the elusive standard of "proof." This editorial reviews some of those reasons.
Conflicting evidence. A characteristic of bodies of evidence is the potential for conflicting results. Not all research study results appear to agree, as most studies have been conducted with some level of differences that distinguish them. The designer must then carefully consider what conclusion to draw, if any, from an inconclusive collection of studies as they might influence the proposed project. Designers may be tempted to rely upon the first piece of credible evidence they encounter or what best fits with their own program; they are well advised to continue searching for additional sources. A thorough search may reveal a consensus based on a "preponderance of the evidence," or it may make it clear that the topic remains unresolved.
Flooring is a great example of conflicting evidence in healthcare settings. Some studies make a strong and credible case for certain types of carpeting while others are absolutely opposed, instead recommending hard surface flooring materials (Harris, 2000) . The designer must interpret the available evidence in order to make a unique decision for each unique client.
Interpretation. Once a collection of credible and relevant evidence has been identified, the findings must be interpreted for the purpose of making design decisions. Evidence supportive of a decision in one context may not be suited to another setting. A solution for one population, for example, might be inappropriate for another. Individuals from different cultures may have very different expectations for patient-staff relationships, relationships among males and females, treatment of the deceased, or different reactions to specific colors. Subsets of populations may have needs different from the larger population based on religious or ethnic differences, so a successful design solution in one place should not necessarily be assumed to be successful elsewhere.
Interpretation is creative work that requires critical thinking and careful analysis. Interpretation of the evidence should lead to related design concepts that rely in some way on the findings. These design concepts or proposals can in many ways be considered to be design hypotheses. The design concepts are conceived in order that some predicted behavioral, clinical, or financial outcome will occur. Knowing what is intended in the way of outcomes tells you what type of measurement is suited to answering your questions.
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Design hypotheses may be supported or not. Documenting your design intent, which might be thought of as a design hypothesis, and committing to measure the results when the project is completed are marks of a professional commitment to an evidence-based design process. I believe for you to claim your design process is evidencebased, you must hypothesize or predict the expected results and use an appropriate measure to determine whether the outcomes fit your prediction.
If you have gathered data from a completed project, you can show whether your design intentions or your hypotheses about designs and their expected results have been supported or not. We recognize that something valuable has been learned, even if the results were not what we expected. Understand, however, that you have not "proven" anything-it is only a single study limited in the number of variables that could have been realistically controlled.
Controlling factors that influence studies. Controlling for a variable is the way researchers describe making sure a factor does not complicate or confuse the study results. Much clinical research, for example, "controlled" for the differences between males and females by excluding females from studies which we now recognize has led to some diagnostic problems as in the case of heart disease in women.
Absence of randomized controlled trials. Many researchers and scientists consider the randomized controlled trial (RCT) to be the highest form of quality research. The subjects are randomly assigned to the conditions under study, as some receive the intervention being studied while others, the "control" group, do not. The control group may be given a placebo so they think they are getting the real thing. This is rare and nearly impossible in environmental research. The subjects in environmental research are exposed to obvious conditions, unlike a placebo's unknown influence. The construction of a physical environment is expensive and fairly permanent, so comparing with another where the only difference is the intervention is difficult. It can be done with mock-ups, but studies in real settings don't often reach the rigor expected in an RCT.
Confounding variables. Study of the environment is extraordinarily complicated which is why it is difficult to control for all the variables. The number of factors which make up the setting are myriad, including the walls, floor, ceiling, windows, lighting, ventilation, comfort, furnishings, artwork, choice of materials, applied colors, the constantly changing human behavior occurring within it, and many others. For this reason, the study of any single aspect may be difficult to explain with confidence. Further, any attempt to study the whole challenges the prospect that any of several factors may be responsible for the observations. The variety of variables in any environmental study, therefore, weigh against declarations of proof from any single study or small collection of studies.
Causation versus correlation. It is easy for folks with little training in research to confuse indications from postoccupancy studies that two or more things are correlated with the idea that something has caused something else. We would, of course, like to believe we had proven that our idea, when implemented, caused the desired and observed outcome. Not so fast! This is another aspect of the complex research exercise that should not be confused with the concept of proof. You have shown that there is a measureable correlation, but that is not the same as proving causation. Ulrich's (1984) famous study of the view from a window, for example, showed a correlation between better outcomes and the patient's view of nature. We can say results like reduced length of stay and less use of analgesic medications were correlated with the nature view, but we shouldn't try to say the view "caused" the results. Perhaps, reduced stress was more responsible for the outcomes, but we can't say that any one thing was the cause of the reported results.
My advice is for designers to remove the language of "proof" from their vocabulary. All too often, design professionals who have not been trained in research like to refer to some available evidence, especially if discovered on their own project, as "proof" that justifies a design decision. Unfortunately, scientists, researchers, physicians, and those trained in research methods recognize that such a declaration is rarely accurate, potentially embarrassing the designer in front of a serious, knowledgeable audience.
My advice is for designers to remove the language of "proof" from their vocabulary.
Don't be caught making unjustified claims. Try never to say something has been proven in the health design realm. Instead, statements beginning with "the research indicates that . . . " or "the evidence suggests . . . " will give you a much better chance of being respected and believed.
Implications for Practice
This paper provides practitioners with advice on how to deal with design-related evidence.
Design practitioners are advised to carefully interpret implications of evidence which may be conflicting, or of variable credibility. Design practitioners are encouraged to develop outcome predictions associated with their designs, in the form of design hypotheses that can be measured. Design practitioners are cautioned to remove "proof" from their vocabulary as environmental research is rarely conclusive. D. Kirk Hamilton, PhD, FAIA, FACHA, EDAC, Texas A&M University, College Station, TX, USA
